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* You do not know that a patient has a systemic or 
pulmonary venous anomaly. 

How to make the diagnosis? 

• You know/think that a patient has a systemic or 
pulmonary venous anomaly. 
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• Heterotaxy syndrome 


ASPLENIA 
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• 28% abnl hep ven return 
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Van Praagh, Nadas'Pediatric Cardiology, 2006 
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• L umbilical vein becomes dominant 
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Week 5 

• L vitelline vein regresses 

• Distal L umbilical vein regresses 

• Ductus venosus directs 
L umbilical vein to 
R sinus horn 
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• Week 5-6 

• R umbilical vein regresses 

• SV shifts further to R 

• Hepatic IVC forms 


Septum I. 


Cor. Sin. 



SMV L. Umb. V. 
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• Week 7 to birth 
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• Week 7-8 


Complete IVC forms 

Supracardinal & 
distal posterior 
cardinal veins -> 
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• Week 3-4 


* Capillary plexus from embryonic foregut form 
lung buds pulmonary veins 






Common pulmonary vein forms in mediastinal 
mesenchyme 


Cordinol Veins 


Lung Buds 


Umbilical Vit 
Veins 


Splanchnic 

plexus 


common pulm vein 
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Week 4-5 


• Common pulmonary vein 


* Connects to venous plexus in lungs 

* Connects to back of atrial mass 
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• SVC anomalies 

• LSVC to CS (bilateral SVCs) 

• 0.3 - 0.5% in gen pop 

• 2 -10% pts with CHD 

• No regression of L ant & L 
common cardinal veins 

• In front of LPA, between 
LAA & L pulm veins 

• 92% all LSVCs to CS 

• 60% with connecting vein 
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• SVC anomalies 

• LSVC to CS (bilateral SVCs) 

• LSVC to CS with atretic RSVC 

• LSVC to LA 



I.V.C. 


* Failure of L infolding at SA jxn 

* Unroofed vs absent CS 

* ± ASD 
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• SVC anomalies 
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* Failure of L infolding at SA jxn 

* Unroofed vs absent CS 


• ± ASD 


Circ, 1975 


Termination of Left Superior Vena Cava 
In Left Atrium, Atrial Septal Defect, 

and Absence of Coronary Sinus 

A Developmental Complex 

By Gunay Raghib, M.D., Herbert D. Ruttenberg, M.D., Ray C. Anderson, M.D., 
Kurt Amplatz, M.D., Paul Adams, Jr., M.D., and Jesse Edwards, M.D. 


Cop; 
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• SVC anomalies 

• LSVC to CS (bilateral SVCs) 

• LSVC to CS with atretic RSVC 

• LSVC to LA 



I.V.C. 


Failure of L infolding at SA jxn 
Unroofed vs absent CS 
± ASD 

Heterotaxy: ipsilateral drainage 
8% all LSVCs to LA 
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• SVC anomalies 

• LSVC to CS (bilateral SVCs) 

• LSVC to CS with atretic RSVC 

• LSVC to LA 

• Levo-atrial cardinal vein 

* Decompression for LA outlet obstruction 

* Behind LPA (unlike LSVC) 

* Retrograde flow from LA or pulmonary vein 
into L innominate vein or RSVC 
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• SVC anomalies 

• LSVC to CS (bilateral SVCs) 

• LSVC to CS with atretic RSVC 

• LSVC to LA 

• Levo-atrial cardinal vein 

• RSVC to RA+LA or LA only 

* L superior displacement of R sinus horn? 
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• SVC anomalies 


Pediotr Cardiol, 2003 

Biatrial or Left Atrial Drainage of the Right Superior Vena Cava: Anatomic, 
Morphogenetic, and Surgical Considerations - Report of Three New Cases and 
Literature Review 

S. Van Praagh , 12 T. Geva , 2 J.E. Lock , 2 P.J. del Nido , 3 M.S.Vance , 4 R. Van Praagh 12 

• RSVC to RA+LA or LA only 

* L superior displacement of R sinus horn? 

* Unroofing of R pulm veins at or above RSVC-RA jxn? 
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_ Pediatr Cardiol, 2003 

Biatrial or Left Atrial Drainage of the Right Superior Vena Cava: Anatomic, 
Morphogenetic, and Surgical Considerations - Report of Three New Cases and 
Literature Review 

S. Van Praagh , 12 T. Geva , 2 J.E. Lock , 2 P.J. del Nido , 3 M.S.Vance , 4 R. Van Praagh 12 

• RSVC to RA+LA or LA only 

• RSVC to RA+LA RV volume overload 

• RSVC to LA only cyanosis 
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• IVC anomalies 

* Interrupted IVC with azygos/ 
hemiazygos continuation 


SVC 


Az. V. 


L. Jugular V. 

L. Subclavian 
V 

S.V.C 


iff Hepatic V. 

V 

Hemiaz. V. 



Az. V 


L. Suprarenal 
L. Renal 


Hepatic V 



Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 







SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Pathology 



Nicklaus 

Children’s 

Hospital 


UUkM CHILMtHNS HEALTH SYSTIM 


• IVC anomalies 

* Interrupted IVC with azygos/ 
hemiazygos continuation 
* <0.3% in gen pop 




* Hepatic veins to RA 

* Usually polysplenia syndrome (up to 84%) 


S.V.C 


Az. V. 


L. Jugular V. 

L. Subclavian 
V 

S.V.C 


iff Hepatic V. 

V 

Hemiaz. V. 



Az. V 


L. Suprarenal 
L. Renal 


0.6% pts with CHD 

No connection between R subcard & R vitelline 
(hepatic) vein -> dilated R supracard vein 

Azygos to RSVC, hemiazygos to LSVC 


Hepatic V 
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Antonelli1882 


• IVC anomalies 


* Bilateral IVCs 

* 0.2 - 0.3% in gen pop 

* Persistence of both intra-abd IVCs 

* UVC typically ends at renal veins, crosses in 
front of Ao, joins RIVC 

* Rarely diagnosed by echo 
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• UVC to RA (absent RIVC) 

* Failure of intra-abd RIVC development 

* Normal drainage of distal RIVC & hepatic veins to RA 

* 0.2 - 0.5% in gen pop 

* In front of Ao above renal veins to distal RIVC and/or 
to hemiazygos vein 
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• IVC anomalies 

* Interrupted IVC with azygos/hemiazygos 
continuation 

* Bilateral IVCs 

• UVC to RA (absent RIVC) 

• RIVC to LA 

• Rare vs impossible 

• No ASD cyanosis 

• Different from IVC with bi-atrial communication (inf 
sinus venosus defect or IVC-confluent secundum ASD) 
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• Hepatic vein anomalies 

* Separate IVC & hepatic venous drainage 

* Heterotaxy syndrome 

* Up to 28% of asplenia pts 
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Pathology 



Nicklaus 

Children’s 

Hospital 


MIAMI CHILDRENS HEALTH SYSTEM . 


• Coronary sinus anomalies 

• Dilated CS 
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Pathology 



Nicklaus 

Children’s 

Hospital 


MIAMI CHILDRENS HEALTH SYSTEM . 


• Coronary sinus anomalies 

• Dilated CS 

* LSVC 

* CS septal defect 

* PAPVR/TAPVR 

* Coronary AV fistula 

* Anomalous hepatic venous drainage 

* CS ostium atresia or stenosis 

* RA hypertension 
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Pathology 



Nicklaus 

Children’s 

Hospital 


UUkM CHILDRENS HEALTH SYSTEM 


• Coronary sinus anomalies 

• Dilated CS 

* CS ostium atresia or stenosis 

* Decompression into LSVC, Thebesian vein, or CSSD 

* Absolute contraindication to LSVC ligation 
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Pathology 



Nicklaus 

Children’s 

Hospital 


MIAMI CHILDRENS HEALTH SYSTEM 


• Innominate vein anomalies 

* Retro-aortic innominate vein 

* Seen primarily in TOF or truncus with right aortic arch 
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• Normal pulmonary venous return 
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Pathology 



Nicklaus 

Children’s 

Hospital 


MIAMI CHILDRENS HEALTH SYSTEM 


• Pulmonary venous anomalies 

• Pulmonary vein stenosis 

• Rare 

• Progressive 

* May not be present at birth 

* Difficult diagnosis 
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Pathology 

• Pulmonary venous anomalies 



Pulmonary vein stenosis 

• Rare 

• Progressive 

• May not be present at birth 

• Difficult diagnosis 

• Doppler: continuous, high 
velocity flow without reversal 
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Pathology 



Nicklaus 

Children’s 

Hospital 


UUkM CHILDRENS HEALTH SYSTEM ?} 


• Pulmonary venous anomalies 


• Pulmonary vein stenosis 

• TAPVR 

• <1% all CHD 

• ASD or PFO with R->L flow 
necessary for survival 
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Pathology 
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Children’s 
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MIAMI CMLWttNS HEALTH SYSTIM 



Pulmonary venous anomalie 

* Pulmonary vein stenosis 

• TAPVR 



* Supracardiac 

• 50% of all TAPVR 


* Horizontal confluence vertical vein 

L innominate vein or SVC 

* Only occasionally obstructed 
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Pathology 



Nicklaus 

Children’s 

Hospital 


UUkM CHILDRENS HEALTH SYSTEM 


• Pulmonary venous anomalies 

* Pulmonary vein stenosis 

• TAPVR 

* Intracardiac 

* 20% of all TAPVR 

* Horizontal confluence CS or RA 

* Rarely obstructed 
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Pathology 



Nicklaus 

Children’s 

Hospital 


UUkM CHILDRENS HEALTH SYSTEM 


• Pulmonary venous anomalies 

• Pulmonary vein stenosis 

• TAPVR 

* Infradiaphragmatic 

• 20% of all TAPVR 

• Horizontal confluence -> vertical vein IVC, 
hepatic or portal vein, ductus venosus, sinusoids 

• Almost always obstructed 
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hepatic or portal vein, ductus venosus, sinusoids 

• Almost always obstructed 


Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 






















SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Pathology 

• Pulmonary venous anomalies 

• Pulmonary vein stenosis 

• TAPVR 

* Mixed 

• 10% of all TAPVR 

* All veins eventually drain to RA 
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Pathology 

• Pulmonary venous anomalies 

• Pulmonary vein stenosis 

• TAPVR 

• PAPVR 

• RUPV-»SVC-RA junction 
(sinus venosus defect) 

• LUPV L innominate vein 

• RLPV IVC 
(scimitar syndrome) 


Nicklaus 
Children’s 
| Hospital 

UUkM CHILDRENS HEALTH SYSTEM J?) 
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Pathology 



Nicklaus 

Children’s 

Hospital 


MIAMI CHILDRENS HEALTH SYSTEM 


• Pulmonary venous anomalies 

• Pulmonary vein stenosis 

• TAPVR 

• PAPVR 

• RUPV^SVC-RA junction 
(sinus venosus defect) 

• LUPV L innominate vein 

• RLPV -> IVC 
(scimitar syndrome) 
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• Scenarios 

* You do not know that a patient has a systemic or 
pulmonary venous anomaly. 

How to make the diagnosis? 


Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 







SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Summary 



Nicklaus 

Children’s 

Hospital 


MIAMI CHILDRENS HEAUYt SYSTEM 


• Scenarios 

* You do not know that a patient has a systemic or 
pulmonary venous anomaly. 

How to make the diagnosis? 


Know the possibilities. 


Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 










SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 

Summary 



Nicklaus 

Children’s 

Hospital 


MIAMI CHILDRENS HEAUYt SYSTEM 


Scenarios 

* You do not know that a patient has a systemic or 
pulmonary venous anomaly. 

How to make the diagnosis? 


Know the possibilities. 


* You know/think that a patient has a systemic or 
pulmonary venous anomaly. 

How best to evaluate? 
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Summary 



Nicklaus 
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MIAMI CHILDRENS HEAUYt SYSTEM 


Scenarios 

* You do not know that a patient has a systemic or 
pulmonary venous anomaly. 

How to make the diagnosis? 


Know the possibilities. 


* You know/think that a patient has a systemic or 
pulmonary venous anomaly. 

How best to evaluate? 


Know the best views. 
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